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Forming optical waveguides having a first 
coupling element and a second coupling 
element onto a printed circuit board. 
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Collimating divergent light emissions of 
the opto-electronic transmitters using 
attached lens or microlens arrays to form 
collimated light emissions and directing 
the collimated light emissions toward the 
first coupling element. 
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Electrically coupling opto-electronic 
transmitters and receivers to integrated 
circuits, integrated circuits being bonded to 
substrates, substrates being bonded to the 
printed circuit board, the opto-electronic 
transmitters and receivers being aligned 
correspondingly with the first coupling 
element and the second coupling element 
of the plurality of optical waveguides. 
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Propagating the collimated light emissions 
from the first coupling element through the 
optical waveguides to the second coupling 
element. 
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Directing the light emissions from the 
second coupling element toward the 
corresponding lens or microlens arrays 
attached to the opto-electronic receivers. 
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Modulating light emissions of the opto- 
electronic transmitters with electrical 
signals from the integrated circuits. 
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Transducing, by the opto-electronic i 
receivers, modulated light emissions into 
electrical signals for the integrated circuits. 
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FIG. 3 



